recently usually measured by heterologous assays, in which ovine or bovine OC was used as label and standard, with anti-bovine or anti-ovine OC polyclonal (5,9, 10, 12-18) or monoclonal (17-19) antisera. Because ovine and bovine OC differ from hOC by only five amino acids, antisera do not markedly differentiate between these forms of OC and therefore can be used in heterologous assays. RIAs based on anti-hOC antisera are rare, probably because of the greater difficulty in isolating OC from human bone (20) (21) (22) . However, serum concentrations of OC reported with a homologous human assay (21) were markedly higher than when measured with heterologous assays (4, 23). We therefore purified OC from normal human bone, and developed and evaluated a homologous RIA performed with a polyclonal guinea pig antiserum.
Osteocalcin
or bone y-glutamic acid-containing protein (GLA protein) was isolated from human bone and used to develop a homologous radioimmunoassay of human osteocalcin. The effect of age on serum osteocalcin was studied in 380 normal children and adolescents and 330 normal adults. The mean (± SD) values in adults were higher in men [ Because ovine and bovine OC differ from hOC by only five amino acids, antisera do not markedly differentiate between these forms of OC and therefore can be used in heterologous assays. RIAs based on anti-hOC antisera are rare, probably because of the greater difficulty in isolating OC from human bone (20) (21) (22) . However, serum concentrations of OC reported with a homologous human assay (21) were markedly higher than when measured with heterologous assays (4, 23). We therefore purified OC from normal human bone, and developed and evaluated a homologous RIA performed with a polyclonal guinea pig antiserum. The yield (1 mg of protein from 100 g of bone) was lower than that for rat (26), chick (27), guinea pig, or mouse OC (unpublished personal results) because of the much smaller OC content in human bone.
MaterIals and Methods

Purification
Technical Characteristics of the hOC Assay
The homologous hOC assay allowed detection of 2 to 100 pgfL in a 0.05-mL serum sample, with a detection limit of 2 pgfL (defined from interpolation of the standard curve 2 SD below the B0) (Figure 2) . The withinand between-assay CVs were 4.5% and 8.6% for a low value (7.6 p.gfL, ii = 14) and 6.4% and 7.1% for a high value (36 jtg!L), respectively.
The validity of the assay was further confirmed by dilution and recovery experiments (Table 1, Figure 3) . Ovine, bovine, horse, and goat OC were recognized by the hOC assay system, but sara from these species did not dilute in perfect parallel fashion to hOC (Figure 2 
DIscussIon
We isolated osteocalcin from human bone samples in a three-step procedure, but the yield was lower than for
